Increases in αCaMKII phosphorylated on Thr286 in the nucleus accumbens shell but not the core during priming-induced reinstatement of morphine-seeking in rats.
Addiction is a pathological usurpation of the neural processes that normally serve reward-related learning and memory. Ca(2+)/calmodulin-dependent protein kinase II (CaMKII) is an important molecule involved in the mechanisms of learning and memory, suggesting its roles in drug addiction. In this study, we detected the changes of CaMKII protein levels in the nucleus accumbens (NAc), a key nucleus involved in drug-reward, during the reinstatement of morphine-seeking behavior with animal model of morphine self-administration in rats. Moreover, considering that the NAc is also involved in the natural reward-related learning and memory, we detected the changes of CaMKII protein levels in the NAc during the reinstatement of natural reward-seeking with animal model of saccharin self-administration as a control. We found that the level of αCaMKII phosphorylated on Thr286 increased in the NAc shell subregion but not the NAc core during the reinstatement of morphine-seeking, compared with that after extinction. However, during the reinstatement of saccharin-seeking, the protein level of αCaMKII phosphorylated on Thr286 did not change in the NAc shell. Surprisingly, both αCaMKII phosphorylated on Thr286 and βCaMKII phosphorylated on Thr287 decreased in the NAc core during the reinstatement of saccharin-seeking. These results suggest that increased phosphorylation of CaMKII (Thr286) in the NAc shell is involved in the relapse to opioids-seeking and the mechanisms underlying the reinstatement of morphine-seeking are different from those involved in the reinstatement of natural reward-seeking.